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Effect of Pulverized Coal Injection on the Distribution of Pressure,
Temperature and Fine Particle Fraction around Blast Furnace Raceway

Mikio DEGUCHI, Kouichirou SHIBATA and Masayoshi FUKUOKA

Synopsis :

Pulverized Coal Injection (PCI) tests were carried out by using a coke-filled test furnace to clear the
combustion behaviour of Pulverized Coal (PC) in a blast furnace and its effects on the furnace phenomena.

Effects of Pulverized Coal Injection Rate (PCR) and charged sinter on pressure drop, temperature and
fine particle fraction distribution in the test furnace were studied. On the basis of these experimental
results, carbon solution loss reaction rates of unburnt PC and fine coke was measured with “in-sity”
analysis of high temperature gas. The results obtained are as follows.

(1) Increase in blast pressure with PCI is much dependent on the increase in blast velocity by PC
combustion in the blow pipe.

(2) As unburnt PC accumulated in the furnace is gasified with CO, much faster than fine coke, it has no
harmful influence on the pressure drop in the furnace.

(3)As descending velocity of solid at the peripheral part in blast furnace bosh decreases with increase in
PCR, furnace heat loss increases.
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Fig. 1. Coke-filled test furnace for Pulverized Coal Injection (PCI) test.
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Table 1. Properties of Pulverized Coal (PC) and
coke. '

Proximate analysis (%)

Species Size
FC VM Ash
PC 55.8 34.2 10.0 Mean size =66 yum
Coke 87.3 0.7 12.0 10~20 mm
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Fig. 2. Effect of Pulverized Coal (PC) injection

on blast pressure.
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Fig. 3. Effect of Pulverized Coal (PC) injection
rate on pressure drop in the furnace.

B, TOERS, DEDOI ERDES,

(1)REBED T R OWGA AR & RIS AL, WA
HOEILE L B ICESLPIITOEIZRS.

(2)EEBRCTOERENOMKEIZH 2.9kPa TH
5.

Fig. 3 3FAOEHRICRIZTTHBKVGAA R DEE
ARLZZRTHD. FROERL LTEBREN (Pp:
kPa (Gauge)) & JO 2% 650mm EDFES (Py: kPa
(Gauge)) W ZE X L— X7+ A ADFES (Pr:kPa
(Gauge)) & Py DEZRATL.

COHD G, HMEIKOWALEOHEMIE > T Pg—

20
B
10| .~ a
S
FO - v \\\‘\ |
(9

- 2
10 /,/-/\ﬂ:\\\

10}

Fine particle fraction (-3mm%)

*
| ey o, o |

0 200 400 600 800
(mm)

Distance from wall

W : PCR=15(kg/h) & :PCR =10 (kg/h)
@ : PCR =0 (kg/h)

Fig. 4. Effect of Pulverized Coal Injection Rate
(PCR) on radial distribution of fine particle
fraction.
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Photo. 2. Changes of unburnt Pulverized Coal (PC) and coke reacted with N5-50%CO,

at 1200°C.
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Table 2. Properties of unburnt Pulverized Coal
(PC) and coke.

Proximate analysis (%) Ash composition (%)

Species
FC VM Ash Al,03 Si0, Ca0

Unburnt PC 61.6 0.5 37.9 21.4 438.1 6.4
Coke 87.3 0.7 12.0 21.7 43.8 7.6

Combustion degree of PC=70%
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